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Question 1

Given x2 —8x — 29 = (x + a)? + b, where a and b are constants,

a) find the value of a and the value of b.

b) Hence, or otherwise, show that the roots of x? —8x—29 =0 are of the form c+ d\/g , where c and d are
integers.

(2 + 2 = 4 marks)

Question 2

Find the first term and common difference of an arithmetic sequence whose 16" term is 22, where the sum of
the first 6 terms is 57.

(3 marks)



Question 3

In triangle ABC side AC is of length 6 cm, side BC is of length 4 cm and /BAC =30°

and let side AB be of length a cm. .

6cm
4cm
"Diagram not to scale"
0
30°
A acm B

a) Use the sine rule in triangle ABC to evaluate sind .
b) Hence, obtain two possible values for cosé in triangle ABC.

Question 4
Let 7= \/Ecis(%[)

(@) Use De Moivre’s theorem to evaluate z°. Express your answer in Cartesian form.

. Let LZABC=6"°

(2 + 2 = 4 marks)



(b) Plot z°0on the Argand diagram below.

Im(z)

o

.

n

6 Re(2)

(3 + 1 =4marks)
Question 5

(@) Show that the matrix {

) } is its own inverse.

(b) Determine an equation that shows how the values of a, b and c are related if a matrix of the form

a b | a b 10
is such that =
c —a c —a 01

(2+2=4 marks)



Question 6

In the triangle AOB point C is the midpoint of side AB as shown in the diagram below:

A

B
Let a be the vector representing the side OA and ¢ be the vector representing the median OC.

—>
(2) Showthat OB is represented by the vector 2c—a.

— —
(b) Express OB e OB intermsof agea, cec and aec

(c) Hence prove that if triangle AOB is isosceles with side OA of equal length to side OB, then the median
OC will be perpendicular to side AB.

(2+2+3=7 marks)



Question 7

(@) Show that AABD ~ ABCD. acm

13cm

(b) Calculate the value of x. Express the answer with a rationalized denominator.

(2+4=6 marks)

Question 8
Suppose a fair “six sided” die is rolled three times and the number of “sixes” observed.

(a) What is the probability p that a ‘six” is observed on a single roll of the dice?

(b) What are the possible values of the sample proportion p of “sixes” in the sample?

(c) What is the probability that the sample proportion is equal to %

(1+1+2=4 marks)



Question 9

(a) A sample of n people were asked whether education was important, and 80% said yes. What is the value

of the sample proportion p for this sample?

(b) A second sample of m people were asked whether education was important, and 95% said yes. What is

the value of the sample proportion p for this sample?

(c) Determine the sample proportion based on the combined results of both samples in terms of n and m.

(1+1+1=3 marks)
Question 10

A body initially at a point 4 metres to the right of the origin, undergoes constant acceleration resulting in the
following velocity-time diagram.
- - - - - \.r(m/s)
(a) By first deriving an equation for the velocity of the body v
m/s at any time t seconds, t >0, show that the position of 0
the body x metre at any time t is given by the equation
x=—t?+10t




(b) Calculate the average velocity over the first 8 seconds of motion.

(3 + 2 =5 marks)

Question 11
The velocity, v m/s of a body moving in a straight line is given by v(t) = 24 + 6t — 3t t > 0 where t is
measured in seconds. If the body is initially 5m to the right of the origin, find:

(@) the acceleration at any time, t

(b) the position at any time, t

(c) the time when the body is stationary

(d) the position when it is stationary

(1+2+2+1=6 marks)

End of Exam



Formula Sheet

Coordinate Geometry

angle to the x-axis: m=tan ©

. m, —m,
angle between two lines: tagn@=+—=—
1+ mm,

distance between two points:

d :\/(Xz _Xl)z +(y2 - yl)z

midpoint: (Xl % , it yzj
2 2

Vectors

r=lr|f o |Pl=Xx* +y?

r.r =r r |cos@=xx, +
r.o=rlr | X2 + Y12

Complex Numbers

Z=X+Yi=r(cos@+isin@)=rcisd

where r =.x* +y? and o=tan?Y
X

—rT<Argz<rz

: .

2,2, = 1,1,cis(6, +6,) and 22 = i cis(6, — 0,)
2 r2

2" =r"cis(n@) (de Moivre’s Theorem)

Trigonometry
b c

sinA sinB  sinC
cosine rule: ¢’ =a’+b? —2abcosC

sine rule:

area of a triangle: A:%bh :%absinC

Heron’s formula: A=./s(s—a)s—-b)(s—c)

where s:%(a+b+c)

Reciprocal trigonometric functions:

cosecl = i cot@d =
cosd sind tan@

secl =

Fundamental trigonometric identities:
cos® X +sin®x=1
1+tan® x =sec® X
cot? X +1=cosec?x

Compound angle (Addition) formulae:
sin(x+ y)=sinxcos y +cos Xsiny
cos(x+y)=cos xcos y Fsinxsiny

tanxttany

tan(Xty)=———-—"—
an(x+y) 1+ tanxtany

Double angle formulae:
sin2x =2sinXcos X
cos2X=2cos’ X —1

=1-2sin?x

=cos’® X —sin® X
2tanX

tan 2x:—2
1-tan® X

asind+bcosd=Rsin(@+a) where:

R=+/a’+b? and tanoz:E
a
sina—L cosaz—L

Jai+b’ ' Jai+b’

asind+bcosd=Rcos(0Fa) where:

R=+a’+b? and tanoz:R
a
sina—L cosaz—L

Jai+ b’ ' Jai+b’

Circle Mensuration

Arc length: r@
Chord length: 2r sin(g)

Sector area: %rzﬁ

Segment area: %rz(e —sind)



Matrices

Determinant of the 2x2 matrix:

< o
A:

c d

a

b
det A= g =ad -bhc

c
Inverse of a 2x2 matrix:
d -b
Al = 1 where
ad —bc|-c a
det(A)=0

a
Translation Matrix: T(',;l b) :{ }
' b

Rotation Matrix
(anticlockwise about (0,0)):

cosd —sin@
R,=| .
sind cos@
Matrix for Reflection in the X axis:
1 0
M, =
0 -1
Matrix for Reflection in the Y axis:
-1 0
M =
y 0 1
Matrix for Reflection in the line y=x:

01
M, =
=110

Matrix for dilation parallel to X axis by a factor

m O
of m: D, =

Matrix for dilation parallel to Y axis by a factor

1 0
of n: Dy=
0 n

Matrix for dilation about the origin by a factor

of k : Dk=[|; :j

Kinematics

V=u+at
vZ=u?+2as

s:ut+£at2

1
s==(u+v)t
2( )

Statistics & Probability

Hy=H
R

X \/ﬁ
Hypergeometric:

DC\’ X N- DCH —X
PrX =x)= -
A CH

Binomial:

PriX=x)="C_x p"x (1-p) "
Sequences and Series

Arithmetic:
t, =a+(n-1d

S, =g(2a+(n—1)d)

Geometric:

t =ar"
_ar"-1)
"or-1

S



